The paper presents calculated performances and the electron linac arrangement that is under installation at NSC KIPT. The linac consists of two 1.2-meter long piece-wise homogeneous accelerating structures and the injector including a diode electron gun, a klystron type buncher and an accelerating cavity. The wave phase velocity in the structures is equal to the velocity of the light. Each accelerating structure is powered with the Russian produced S-band klystron KIU-12AM. The linac is equipped with the beam scanning system to extract the beam through an air-cooled foil. The simulation of electron motion in the accelerator was carried out using the PARMELA code. When each accelerating structure is supplied with RF power of 11 MW and the current at the accelerator exit is 1 A, beam energy will be up to 20 MeV.
INTRODUCTION
Powerful linear electron accelerators with energy up to 20 MeV can be applied for radiation technologies, for instance for the radionuclide production using (y,n) reactions [I] . Such performances as electron efficiency, the accelerator length, probability of accelerating structures and beamline to be damaged by a beam and the reliability of a whole facility are important for technological accelerators. Accelerator KUT [2] , was selected as a prototype for designed accelerator on the basis of a long-term operational experience. The accelerator KUT consists of the injector and one accelerating section with variable geometry and constant phase velocity. The injector includes 25 kV diode electron gun, klystron type buncher and accelerating cavity. Length of the accelerating section is 1.2 m, oscillations mode is 0 = 2 d 3 at frequency 2797.2MHz. Electron energy at its exit with beam current 1 A can reach I0 MeV. Using of one more the same section gets the electron energy of 20 MeV,
SIMULATIONS
As the operating of the accelerator with long enough current pulse duration (-4 ps) is supposed, only steadystate mode was considered. The electron gun optics and beam parameters at the gun [3] exit were calculated using the EGUN code [4] . Longitudinal and transverse beam dynamics in the accelerator were simulated using the PARMELA code [5] . Spatial distribution of magnetic field in axial focusing magnetic elements of the accelerator (three lenses and short solenoid on the first section) and spatial distribution of electromagnetic fields in the buncher and accelerating cavity were computed using the SUPERFISWPOISSON code [6] . This code was also used for spatial harmonics computing in the piecewise uniform structure (1 1 harmonics were taken into account). The calculation of amplitude and phase distribution of the fundamental spatial harmonic in the non-uniform structure taking into account beam loading has been made using a self-consistent one-dimensional model [7] by interaction region dividing into arrange of uniform sites matching to each other on an operational frequency. Energy and bunch phase length at the structure input were calculated using results of the injector simulation. Results of the self-consistent problem calculation were used for the amplitude and phase of fundamental spatial harmonic evaluating in each cell of the travelling wave (TW) accelerating structures, as it is necessary for PARMELA simulations. For the correct space charge forces accounting the input beam was set as a bunch having the length of 5ph, where p -initial normalised velocity of particles, h -operating wavelength. The simulation has been carried out in several steps. During the first step there was investigated beam parameters at the injector exit depending on the phase shift between the buncher and accelerating cavity and on field amplitude in accelerating cavity under different magnetic field configurations and positions of elements of the injector. Being based on simulation results the injector layout was optimised. The optimal values of phase shift and field amplitude was selected in the accelerating cavity proceeding from obtained results and accessible RF power of 1 MW.
In the next step the first accelerating section was added to the injector and the phase shift between them giving the maximum energy gain was computed. Then the second section was added and the same procedure was carried out for the phase shift between sections. Beam enveloupe along the linac 1 -the solenoid turned off, bunches at the RF crest in the second section; 2 -the same case, but bunches at 18" off the RF crest; 3 -the same case, but bunches at 36" off the RF crest; 4 -as the case 1, but a space charge was not taken into account; 5 -as the case 1, but the solenoid turned on (B=500 G). It is worthy of note that it is necessary to be careful choosing the solenoid field on the first section of such two-section accelerator because of the beam overfocusing can cause damage of elements of the accelerator target part. Fig. 2 indicates an average beam power dissipated along the accelerator (duty factor was equal 0.1 %). Such dissipated power does not represent a danger to the accelerator elements. The main part of particles (26 %) is lost in the injector, 10 % of particles are lost in the first section and 1 96 is lost in the second section. Therewith the main energy loss falls at the first iris of the subsection with minimum iris size. The average power loosed in it will be 15 W. 
( 5 )
section) is dissipated in the accelerator because of halo particle losing. It is about 1 % of the average power of the accelerated beam. The beam parameters at the exit of sections are given in the table 1. 
THE LINAC DESIGN
Structurally an accelerator consists of the radiator and supplying systems. The radiator includes the injector, two accelerating sections, a beam extracting system and a beam parameter monitoring system. The radiator is installed on one stainless steel frame that facilitates mounting the accelerator. The overall length of the radiator is equal 5 m. The beam focussing system has three magnetic axial lenses and short solenoid over the first section. Yokes of the lenses are structural parts of a beam pipe. The vacuum system of the radiator is sealed with metal gaskets. The vacuum is provided with four ion pumps. Extraction of the output beam in atmosphere is implemented through an aluminium foil. For the formation of the necessary irradiation field and for the thermal load lowering on the foil the output beam is scanned in a horizontal plane with frequency of I -3 Hz by a scanning magnet. The emission current of the cathode, the beam current at the injector exit and at exits of the first and the second accelerating section are measured with induction current transformers. Besides, at the exit of the second section the induction position monitor of a beam centroid is installed which will be applied also to estimate the beam transverse asymmetry. The general view of the radiator before it has been installed in a shielding tunnel is shown in the fig. 3 . The characteristics of key elements of the radiator are presented in the tables 2 and 3.
The accelerator is equipped with a RF system, a hard tube electron gun modulator, a cooling system and a power supply system. All systems of the accelerator are controlled by a computerised control system [8] . The RF system includes two powerful amplifying klystrons with modulators and wave-guide system. The part of the output RF power from the klystron that feeds the first accelerating section is divided for the buncher and the accelerating resonator feeding as well as for the excitation of the klystron of the second section by directional couplers and phase shifters. The klystron of the first section operates as a self-excited oscillator. 
CONCLUSION
The fulfilled beam dynamics simulation showed that the accelerating structures get RF focusing. It allows running of the linac even without solenoids over the structures. This feature of the proposed linac increases the reliability of a whole facility and diminishes facility cost. Electron efficiency of the linac is about 80%. According to the simulation the capture ratio in the accelerator will be up to 66 % with average beam power about 20 kW.
At the present time the radiator has been installed and the accelerator supporting systems are assembling and testing.
